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GAS SEPARATOR 



BACKGROUND OF THE INVENTION 

The present invention relates to a gas separator 
for separating carbon dioxide from a mixed gas containing 
carbon dioxide in an electric power (energy) plant or 
chemical plant . 

Generally, fossil fuel such as natural gas, 
petroleum gas and coal gas containing carbon dioxide is 
used in a gas turbine plant and electric power plant. Such 
fossil fuel is ordinarily composed of carbon monoxide, 
carbon or other hydrogen carbide. 

Therefore, combustion gas after the fuel is burnt 
under the air includes carbon dioxide, nitrogen oxide, 
sulfur oxide as well as nitrogen gas and oxygen gas. 
Emission of harmful gas such as carbon dioxide, nitrogen 
oxide, and sulfur oxide into the air provides a globally 
important social problem in viewpoints of warm-up of the 
earth and environmental pollution. 

Although a method of processing nitrogen oxide, 
sulfur oxide and the like has reached a stage capable of 
suppressing their values within restriction values on the 
law with a progress of technology, a processing method for 
carbon dioxide has not yet found any effective solution 
because an amount of the carbon dioxide handled in 



industries is too huge. 

Recently, as means for processing carbon dioxide 
from emission gas discharged into the air after combustion, 
a solvent for absorbing the carbon dioxide selectively from 
the emission gas has been proposed by utilizing the nature 
of the characteristic of releasing the carbon dioxide 
easily when the absorbed carbon dioxide is heated. 

The means for processing carbon dioxide using the 
solvent mentioned above has the following problems. That 
is, first, although the carbon dioxide is absorbed when it 
is left in contact with the solvent, because the contact 
time cannot be set to infinite, it is difficult to always 
keep the emission gas and solvent in contact with each 
other during the operation (running) of the generation 
plant. Therefore, components of carbon dioxide are left not 
recovered in the emission gas and then may be discharged 
into the air. 

Secondly, because a large amount of the carbon 
dioxide is produced in a generation plant, the amount of 
the solvent necessary for recovering the carbon dioxide 
also becomes large, so that an enormous amount of heat 
energy is needed for heating the solvent. 

Thus, in the conventional method, the carbon 
dioxide recovery system itself requires a high cost and 
further, much cost for operating the system is required. 

On the other hand, if looking from other aspect, 
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there have been proposed systems or means using a 
reproducible energy such as solar energy for generating 
hydrogen as a fuel and for separating carbon dioxide by 
applying a steam to the carbon dioxide in a closed loop and 
condensing steam during the circulation of the mixed gas. 
However, the structures of these systems or means are 
complicated and are still on experimental level, so that 
practical realization thereof needs more time and research. 

SUMMARY OF THE INVNTION 
An object of the present invention is to eliminate 
defects or drawbacks encountered in the prior art mentioned 
above and to provide a gas separator for separating a 
particular gas by effectively using a gas absorption/ 
releasing material having a characteristic feature which 
absorbs the particular gas from a mixed gas when a 
predetermined temperature is reached and then releasing the 
particular gas when another predetermined temperature is 
reached . 

This and other objects can be achieved according to 
the present invention by providing, in one aspect, a gas 
separator for separating a specific gas from a mixed gas, 
comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 

a drive means mounted to the casing and adapted to 



drive the rotating body to be rotatable, 

the rotating body being formed with first and 
second flow paths formed independently from each other, 
the first flow path being provided with a gas absorption/ 
releasing material for absorbing and releasing a specific 
gas from a mixed gas depending on different temperature 
zones, wherein fluids of different temperatures depending 
on a rotating position of the rotating body are fed through 
the second flow path, a heat is transmitted between the 
first and the second flow paths, and the specific gas is 
absorbed and released by changing the temperature of the 
gas absorption/releasing material in accordance with the 
rotating position of the rotating body. 

In a preferred embodiment of this aspect, the 
rotating body is composed of a plurality of fan-shaped 
hollow blocks arranged in a circumferential direction 
thereof and the gas absorption/releasing material for 
absorbing and releasing the specific gas from the mixed gas 
depending on different temperature zones is provided on an 
inner surface of each of the blocks. The rotating body is 
provided with a hollow static portion at a rotational 
(axial) central portion thereof. The static portion is 
divided into two sections in the circumferential direction 
thereof so as to form introduction paths for introducing 
fluids of different temperatures and a plurality of supply 
paths are formed among a plurality of the blocks by 
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disposing sealing or blocking portions between the static 
portion and the rotating body and between the rotating body 
and the casing so as to divide the supply paths into two 
sections, and the supply paths divided into two sections 
are communicated with the introduction paths divided into 
two sections so as to form the second flow path. 

The rotating body takes a plurality of rotating 
positions, the mixed gas is fed to the gas absorption/ 
releasing material at a first rotating position of the 
rotating body while the specific gas is released from the 
gas absorption/releasing material at a second rotation 
position of the rotating body, and blocking or closing 
portions for blocking communication between the first 
rotating position and the second rotating position are 
provided in the casing. The blocks are divided into ones 
related to an absorption reaction of the specific gas and 
other ones related to a releasing reaction of the specific 
gas and the second flow path is divided by the blocking 
portions so that the number of blocks related to one of the 
absorption reaction and the releasing reaction which takes 
a time longer than another one thereof is larger than the 
number of blocks related to another one thereof. Either one 
of a honey-comb member and a fin member is provided in the 
first and second flow paths. 

The casing is provided with a supply port for 
supplying the mixed gas including the specific gas to the 
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first flow path in the rotating body and a discharge port 
for releasing the mixed gas after the specific gas is 
absorbed. The casing may be further provided with a 
recovery port for recovering the released mixed gas 
including the specific gas in a high concentration. 

In another aspect of the present invention, there 
is provided a gas separator for separating a specific gas 
from a mixed gas, comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 
a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable, 

the rotating body being formed with first and 
second flow paths are independently from each other, the 
first flow path being provided with a gas absorption/ 
releasing material for absorbing and releasing a specific 
gas from a mixed gas depending on different temperature 
zones, wherein the rotating body takes a plurality of 
rotating positions including first and second rotating 
positions, the mixed gas set to a temperature zone 
necessary for performing an absorption reaction of the 
specific gas is fed at the first rotating position of the 
rotating body while a fluid of a temperature necessary for 
performing a release reaction of the specific gas is fed 
at the second rotating position of the rotating body, a 
heat is transmitted between the first and second flow paths 
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and the specific gas is absorbed and released by changing 
the temperature of the gas absorption/ releasing material in 
accordance with the rotating positions of the rotating 
body. 

In a preferred embodiment of this aspect, the 
rotating body is composed of a plurality of fan-shaped 
hollow blocks arranged in the circumferential direction 
thereof and the rotating body has a central portion formed 
as a hollow static portion, from which a fluid of a 
temperature necessary for performing a release reaction of 
the specific gas is introduced, and supply paths are formed 
between the blocks so as to be communicated with the 
static portion thereby to form the second flow path. 

In a further aspect of the present invention, there 
is provided a gas separator for separating a specific gas 
from a mixed gas comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 
a drive means mounted to the casing and adapted to 
drive the rotating body to be rot at able, 

the rotating body being provided with a gas 
absorption/releasing material for absorbing and releasing a 
specific gas depending on different temperature zones, 
wherein a flow path for feeding a fluid for changing the 
temperature of the gas absorption/releasing material 
depending on a rotating position of the rotating body is 
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provided so as to absorb and release a specific gas based 
on a rotating position of the rotating body. 

In a more detailed aspect, there is provided a gas 
separator for separating a specific gas from a mixed gas, 
comprising: 

an outer casing; 

a rotating body disposed inside the casing, said 
rotating body being composed of a plurality of fan-shaped 
blocks arranged in a circumferential direction thereof; 

a drive means mounted to the casing and adapted to 
drive the rotating body to be rot at able in a predetermined 
direction; 

a gas absorption/releasing material provided to the 
blocks and adapted to absorb and release a specific gas 
from a mixed gas depending on different temperature zones; 
and 

a hollow static portion disposed at a central 
portion of the rotating body and having an inner hollow 
portion which is divided by a separation plate thereby to 
form two introducing paths through which temperature 
adjusting fluids having different temperatures pass, 

the rotating body being formed with first and 
second flow paths formed independently from each other, 
the first flow path being provided with the gas 
absorption/ releasing material, and wherein fluids of 
different temperatures depending on a rotating position of 
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the rotating body are fed through the second flow path so 
that a heat is transmitted between the first and the second 
flow paths. 

In a further aspect, there is provided a gas 
sepaarator for separating a specific gas from a mixed gas 
comprising: 

an outer casing; 

a rotating body disposed inside the casing; 

a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable in a predetermined 
direction; 

a gas absorption/releasing means provided on an 
inner surface of said rotating body and adapted to absorb 
and release a specific gas depending on different 
temperature zones; and 

a flow path means formed inside the rotating body 
for feeding a fluid thereinto, the flow path means being 
divided into a plurality of flow path sections by blocking 
portions so as to absorb and release the specific gas 
depending on a rotating position of the rotating body in 
accordance with a temperature of the fluid flowing the 
respective flow path sections* 

In the above various aspect, the mixed gas is a 
gas containing a carbon dioxide while the specific gas is a 
carbon dioxide and the gas absorption/releasing material 
reacts with the carbon dioxide so as to generate a lithium 
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carbonate, in the preferred embodiment, thereby to absorb 
the carbon dioxide and releases the carbon dioxide by 
decomposing the lithium carbonate, A temperature necessary 
for performing the absorption reaction of the carbon 
dioxide is approximately 500° C while a temperature 
necessary for performing the release reaction of the carbon 
dioxide is over approximately 700° C. 

According to the characteritic structures and 
features of the present invnetion mentioned above, fluids 
of different temperatures are fed depending on a rotating 
position of the rotor and by changing a temperature of the 
gas absorption/releasing material having a characteristic 
which absorbs the specific gas when a predetermined 
temperature is reached and releases that particular gas 
when another predetermined temperature is reached, 
absorption and release of that specific gas are carried 
out, so that the specific gas can be separated effectively. 

In another aspect, because the temperature of the 
mixed gas is adjusted to a temperature zone in which the 
gas absorption/releasing material absorbs the specific gas 
preliminarily, as compared to the first aspect, the 
necessity of introducing the temperature adjusting fluid is 
eliminated, thereby making it possible to simplify the 
structure • 

According to a further aspect, because a flow path 
for feeding fluid for changing the temperature of the gas 
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absorption/releasing material depending on rotating 
position of the rotating body is provided so as to carry 
out the absorption/releasing of the specific gas based on 
the rotating position of the rotor, the structure thereof 
can be further simplified. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

FIG, 1 is a schematic cross sectional view showing 
a first embodiment of a gas separator according to the 
present invention; 

FIG. 2 is a schematic sectional view taken along 
the line II-II of FIG. 1; 

FIG. 3 is a schematic sectional view taken along 
the line III-III of FIG. 1; 

FIG. 4 is a schematic sectional view taken along 
the line IV-IV of FIG. 1; 

FIG. 5 is a perspective view showing a block of a 
rotor of FIG. 1; 

FIG. 6 is a perspective view showing a condition 
in which two blocks of FIG. 5 are combined; 

FIG. 7 is a schematic cross sectional view showing 
a second embodiment of a gas separator according to the 
present invention; 

FIG. 8 is a schematic sectional view taken along 
the line VIII-VIII of FIG. 7; and 
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FIG. 9 is a schematic cross sectional view showing 
a third embodiment of the gas separator according to the 
present invent ion . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the embodiments of the present 
invention will be described with reference to the 
accompanying drawings* 
[ Fi rst Embodiment ] 

A first embodiment will be described hereunder with 
reference to FIGs. 1 to 6, and in this embodiment, a gas 
separator is an apparatus for separating carbon dioxide 
from gas exhausted from a gas turbine plant. 

As shown in FIGs. 1 and 2, a rotor (rotating body) 
2 is provided in a casing 1 formed in a substantially box 
shape and the rotor 2 is supported by a supporting unit 3 
disposed in a center of a bottom portion of the casing 1 
and rotated at a constant speed by driving a rotation 
driving unit 4 such as a motor disposed at the bottom of 
the casing 1. 

The rotor 2 is formed by disposing a plurality 
(eight in this embodiment) of hollow blocks 5 each having a 
fan shape in plan view in a circumferential direction as 
shown in FIGs. 5 and 6, and a carbon dioxide absorption/ 
releasing material 5a is applied (bonded) to an inner 
surface of each of these blocks 5, as a gas absorption/ 
releasing material for absorbing a specific gas (carbon 
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dioxide) from a mixed gas containing carbon dioxide and 
releasing the carbon dioxide, the absorption and release 
being carried out in different temperature ranges. Mixed 
gas containing emission gas and carbon dioxide is supplied 
to each block 5 and a first flow path is formed for 
carrying out absorption and release of the specific gas 
from the mixed gas. 

The carbon dioxide absorption/releasing material 
5a reacts with the carbon dioxide at a pressure of 1 ata 
and at a temperature of about 500° C to generate lithium 
carbonate thereby absorbing the carbon dioxide and 
decomposes the lithium carbonate at a pressure of 1 ata and 
at a temperature of about 700° C to release the carbon 
dioxide. Because the pressure zone and temperature zone 
suitable for absorption and release depend on concentration 
of the carbon dioxide, it is necessary to select their 
optimum values corresponding to the case, and a chemical 
formula therefor is described below. 
[Chemical Formula 1] 

Li 2 Zr0 3 + C0 2 — Zr0 2 + Li 2 C0 3 

A hollow static portion 6 supported by the 
supporting unit 3 is disposed in the axial center of 
rotation of the rotor 2, and in this static portion 6, a 
separating or partitioning plate 7 is fixed along the 
center in an axial direction so as to divide the hollow 
static portion 6 into two parts in the circumferential 
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direction as shown in FIG. 2 and two introduction paths 8a, 
8b are formed by this separating plate 7. Temperature 
adjusting fluids having different temperatures are 
introduced to the introduction paths 8a, 8b, while a 
temperature adjusting fluid (indicated by dot and dash 
line) of about 500° C is introduced into the introduction 
path 8a and a temperature adjusting fluid (indicated by 
dotted line) of about 700° C is introduced to the 
introduction path 8b. 

A plurality of sealing or blocking portions 9 are 
provided between the static portion 6 and rotor 2 and 
between the rotor 2 and casing 1 as shown in FIG. 2. A 
plurality of supply paths 10 formed between the plurality 
of the blocks 5 by the sealing portions 9 are divided into 
two sections. The supply paths 10 divided into two sections 
correspond to the introduction paths 8a, 8b divided into 
two sections so as to be communicated with each other. 

Discharge ports 11a, lib for releasing the 
temperature adjusting fluid are formed on both side 
surfaces of the casing 1. A temperature adjusting fluid of 
about 500° C introduced via the introduction path 8a passes 
through the supply path 10 and is discharged via a 
discharge port 11a, while a temperature adjusting fluid of 
about 700° C introduced via the introduction path 8b passes 
through the supply path 10 and is discharged via the 
discharge port lib. Therefore, a second flow path which 
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allows fluids of different temperatures to flow depending 
on a rotating position of the rotor 2 is constructed by the 
introduction paths 8a, 8b divided into two sections and the 
supply path 10. Then, the second flow path formed of the 
supply path 10 and the first flow path in the respective 
blocks 5 are so constructed that heat can be transferred to 
each other. 

As shown in FIG, 3, a supply port 12 for supplying 
mixed gas containing the carbon dioxide such as emission 
gas discharged from a gas turbine plant is formed in a 
bottom (lower) portion of the casing 1. A discharge port 13 
for releasing the mixed gas after the carbon dioxide has 
been absorbed and a recovery port 14 for recovering the 
mixed gas containing released the carbon dioxide of high 
concentration are formed in a top (upper) portion of the 
casing 1. 

The supply ports 12 and discharge ports 13 are 
formed corresponding to a right half of the rotor 2 of FIG. 
1, that is, corresponding to four blocks 5. On the other 
hand, the recovery ports 14 are formed corresponding to two 
blocks 5, The supply path 10 of the second flow path is 
divided by the sealing portion 9 so that a number of the 
plurality of the blocks 5 are related to a reaction taking 
longer of absorption reaction and release reaction for 
carbon dioxide, namely, absorption reaction. A width of the 
sealing portion 9 in the circumferential direction is 
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larger than the supply path 10 so as to realize the sealing 
at every position of the rotation. 

Further, two pieces of fan-shaped blocking or 
closing portions 15 for blocking communication of gas in 
the block 5 between a first rotating position for allowing 
the mixed gas to flow over the carbon dioxide absorption/ 
releasing material 5a in the rotor 2 and a second rotating 
position for releasing a specific gas from the carbon 
dioxide absorption/releasing material 5a are provided on 
both the upper and lower portions of each block of the 
casing 1 as shown in FIGs. 1 and 4. That is, these blocking 
portions 15 are disposed between the carbon dioxide 
absorbing position and the carbon dioxide releasing 
position in the rotation position of the rotor 2. 

The rotor 2 acts to perform, in an alternately 
repeating manner depending on the rotating position, a 
condition in which the supply path 10 feeds the temperature 
adjusting fluid of about 500° C introduced via the 
introduction path 8a so as to keep inside of the block 5a 
at about 500° C and a condition in which it feeds the 
temperature adjusting fluid of about 700° C introduced via 
the introduction path 8b so as to keep the inside of the 
block 5a at about 700° C 

According to such action, the absorption and 
release of the carbon dioxide in the block 5 are repeated 
alternately. Sealing units 16 seal the flow paths and the 
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supply paths in the block 5 as shown in FIGs. 2, 3. 

Therefore, according to this embodiment, the rotor 
2 containing the flow paths in the independent blocks 5 and 
supply path 10 is arranged, and the carbon dioxide 
absorption/releasing material 5a for absorbing and 
releasing the carbon dioxide from the mixed gas containing 
carbon dioxide corresponding to different temperature zones 
is provided in each of the blocks 5. Fluids of different 
temperatures depending on a rotation position of the rotor 
2 are fed through the supply path 10 and heat can be 
transferred between the block 5 and supply path 10. 
According to the rotation position of the rotor 2, the 
temperature of the carbon dioxide absorption/releasing 
material 5a is changed so as to absorb and release the 
carbon dioxide. 

An operation of this f i rs t embodiment wi 1 1 be 
described hereunder* 

By driving the rotation driving unit 4, the rotor 2 
is rotated in a single direction at a constant speed so as 
to feed the mixed gas containing the carbon dioxide into 
the blocks 5 via the supply port 12 of the casing 1. When a 
temperature adjusting fluid of about 500° C flows into the 
supply path 10 via the introduction path 8a, the heat is 
transferred to the blocks 5 so that the carbon dioxide 
absorption/releasing material 5a in the block 5 rises, in 
its temperature, to about 500° C and reacts with the carbon 



1 7 



dioxide so as to generate a lithium carbonate thereby to 
absorb the carbon dioxide. Then, the temperature adjusting 
fluid leaving the supply path 10 is discharged via the 
discharge port 11a and the mixed gas after the carbon 
dioxide has been absorbed is released via the discharge 
port 13. 

Subsequently, the rotor 2 is rotated and if the 
block 5 absorbing the carbon dioxide passes the blocking 
portion 15 and reaches the recovery port 14 of the casing 
1, the temperature adjusting fluid of about 700° C flows 
into the supply path 10 from the introduction path 8b. 
Then, the carbon dioxide absorption/releasing material 5a 
in the block 5 rises, in its temperature, to about 700° C so 
that the lithium carbonate is decomposed thereby releasing 
the absorbed carbon dioxide ♦ As a result, the concentration 
of the carbon dioxide in the block 5 becomes high and the 
mixed gas containing such high concentration carbon dioxide 
is recovered via the recovery port 14. Then, the 
temperature adjusting fluid coming out of the supply port 
10 is discharged via the discharge port lib. 

According to this embodiment, the carbon dioxide 
absorption/releasing material 5a for carrying out the 
absorption and release of the carbon dioxide from the mixed 
gas containing the carbon dioxide according to the 
different temperature zones is provided in the block 5, and 
fluids of different temperatures depending on a rotation 
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position of the rotor 2 is fed through the supply path 10. 
Heat can be transferred between the block 5 and supply path 
10, and by changing the temperature of the carbon dioxide 
absorption/releasing material 5a according to the rotation 
position of the rotor 2, the absorption and release of the 
carbon dioxide is carried out. Therefore, the carbon 
dioxide can be effectively separated with such a simple 
structure. 

If in this embodiment, either honey-comb or fin is 
provided in the first flow path in each of the blocks 5 and 
the second flow path composed of the supply path 10, a heat 
transmission area and an installation area of the carbon 
dioxide absorption/releasing material 5a are increased so 
as to improve the heat transmission performance and the 
carbon dioxide separation performance. 
[Second Embodiment] 

FIG. 7 is a schematic lateral sectional view 
showing a second embodiment of the gas separator according 
to the present invention, and FIG. 8 is a schematic 
sectional view taken along the lines VIII-VIII of FIG. 7. 
The like reference numerals are attached to the same 
components as the first embodiment for description thereof. 

According to this embodiment, a rotor 2 including 
flow paths in independent blocks 5 and supply paths 10 is 
provided and a carbon dioxide absorption/releasing material 
5a for absorbing and releasing the carbon dioxide from 
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mixed gas containing carbon dioxide according to the 
different temperature zones is provided in each of the 
blocks 5. 

According to the second embodiment, the mixed gas 
set up to a temperature zone of about 500° C necessary for 
absorption reaction of the carbon dioxide is supplied from 
the supply port 12 at a position in which the carbon 
dioxide in the rotor 2 is carried out (first rotation 
position) . A central portion of the rotation of the rotor 2 
is formed as a hollow static portion 6, which is not 
divided in the circumferential direction unlike the first 
embodiment and only an introduction path 8b is formed 
therein. Then, a temperature adjusting fluid (indicated by 
dot and dash line) of about 700° C is introduced from this 
introduction path 8b, 

As shown in FIGs. 7 and 8, a plurality of sealing 
or blocking portions 9 are provided between the static 
portion 6 and the rotor 2 and between the rotor 2 and the 
casing 1. As a result, the plural supply paths 10 formed 
among the plural blocks 5 are divided into two sections by 
these sealing portions 9 so that the supply path 10 located 
at a position of the recovery port 14 communicates with the 
introduction path 8b so as to form a second flow path. 

Consequently, when the supply path 10 reaches a 
position of the recovery port 14, the temperature adjusting 
fluid of about 700° C necessary for release reaction of 
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carbon dioxide flows in. 

An operation of this embodiment will be described 
hereunder. 

By driving the driving unit 4, the rotor 2 is 
rotated in a single direction at a constant speed so as to 
feed the mixed gas adjusted to a temperature zone for 
absorbing the carbon dioxide into the block 5 from the 
supply port 12. Then, the temperature in the block 5 rises 
to about 500° C so that the carbon dioxide absorption/ 
releasing material 5a reacts with carbon dioxide to 
generate the lithium carbonate thereby absorbing the carbon 
dioxide. The mixed gas after this carbon dioxide has been 
absorbed is discharged via the discharge port 13. 

Subsequently, when the rotor 2 is rotated so that 
the block 5 absorbing the carbon dioxide passes the 
blocking portion 15 and reaches the recovery port 14 of the 
casing 1, if the temperature adjusting fluid of about 
700° C flows into the supply path 10 from the introduction 
path 8b, the heat is transferred to the block 5, so that 
an atmosphere of about 700° C is attained in the block 5 and 
lithium carbonate of the carbon dioxide absorption/ 
releasing material 5a is decomposed thereby to release the 
absorbed carbon dioxide. Consequently, the concentration of 
carbon dioxide in the block 5 is increased and the mixed 
gas containing the high concentration carbon dioxide is 
recovered via the recovery port 14. Then, the temperature 
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adjusting fluid coming out of the supply path 10 is 
discharged via the discharge port lib. 

According to this second embodiment, because the 
temperature of the mixed fluid containing the carbon 
dioxide is adjusted to a temperature zone in which the 
carbon dioxide absorption/releasing material 5a absorbs the 
carbon dioxide preliminarily, as compared to the first 
embodiment, the necessity of introducing the temperature 
adjusting fluid of about 500° C is eliminated, and further, 
the separating plate 7 and discharge port 11a become 
unnecessary, so that the structure can be simplified 
considerably. Further, the size of the casing can be 
reduced. Because the other structure and operation thereof 
are substantially the same as those of the first 
embodiment, the description thereof is omitted. 
[Third Embodiment] 

FIG. 9 is a schematic sectional view showing a 
third embodiment of a gas separator according to the 
present invention. 

According to this third embodiment, like the 
first and second embodiments, the rotor 2 is fan shaped in 
its plan view and eight hollow blocks 5 are disposed in the 
circumferential direction. A carbon dioxide absorption/ 
releasing material 5a for absorbing and releasing the 
carbon dioxide from the mixed gas containing the carbon 
dioxide depending on the different temperature zones is 



2 2 



\ * 7 * r* 

applied (bonded) to an inner surface of each of the blocks 
5. 

According to this embodiment, the flow path is 
formed only in the direction from rear to front relative to 
the surface of the drawing paper of FIG. 9 (axial 
direction) and the flow path is divided into the following 
four path sections in accordance with the functions thereof 
by the blocking portions 15 allocated in a casing (not 
shown) in a cross shape in plan view, that is: a 
temperature adjusting flow path 21 for feeding a fluid for 
adjusting the temperature of the carbon dioxide 
absorption/releasing material 5a to a temperature (about 
500° C) for absorbing the carbon dioxide; an absorption flow 
path 22 for absorbing the carbon dioxide from the mixed gas 
containing carbon dioxide; and a temperature adjusting 
flow path 23 for feeding a fluid for adjusting to a 
temperature (about 700° C) for releasing the carbon dioxide; 
and a release flow path 24 for releasing the absorbed 
carbon dioxide to produce the mixed gas containing the high 
concentration carbon dioxide. 

Therefore, if the rotor 2 is rotated so that a 
certain block 5 is located at the temperature adjusting 
flow path 21, the carbon dioxide absorption/releasing 
material 5a in that block 5 is adjusted to provide about 
500° C capable of absorbing the carbon dioxide. Next, if the 
block 5 adjusted in temperature passes the blocking portion 
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15 and reaches the absorption flow path 22, the carbon 
dioxide absorption/ releasing material 5a absorbs the carbon 
dioxide from the mixed gas containing the carbon dioxide. 

Further, if the block 5 of the carbon dioxide 
absorption/releasing material 5a which absorbs the carbon 
dioxide passes the blocking portion 15 and reaches the 
temperature adjusting flow path 23, the carbon dioxide 
absorption/releasing material 5a in that block 5 is 
adjusted to about 700° C for releasing the carbon dioxide. 
Next, if the block 5 adjusted in temperature passes the 
blocking portion 15 and reaches the release flow path 24, 
the carbon dioxide absorption/releasing material 5a which 
absorbs the carbon dioxide releases carbon dioxide. 

According to this third embodiment, because the 
flow paths are formed only in the direction from rear to 
front relative to the drawing paper surface of FIG. 9 
(axial direction) as compared with the first and second 
embodiments in which the independent first and second flow 
paths are provided in the rotor 2, the structure thereof 
can be further simplified. 

The present invention is not limited to the above 
described respective embodiments and may be modified in 
various ways. Although in the above respective embodiments, 
a rotor 2 is provided in the casing 1, if the rotors 2 are 
provided on multiple stage in the axial direction, the 
separating performance can be intensified to a large 
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extent . 

Although in the above respective embodiments, 
carbon dioxide is separated as the specific gas from 
emission gas containing the carbon dioxide as a mixed gas, 
if the gas absorption/releasing material is changed without 
conforming to these examples, the present invention can be 
applied to a unit for separating the other gas. 



WHAT IS CLAIMED IS 



1. A gas separator for separating a specific gas from 
a mixed gas, comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 
a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable, 

said rotating body being formed with first and 
second flow paths formed independently from each other, 
said first flow path being provided with a gas absorption/ 
releasing material for absorbing and releasing a specific 
gas from a mixed gas depending on different temperature 
zones, wherein fluids of different temperatures depending 
on a rotating position of said rotating body are fed 
through said second flow path, a heat is transmitted 
between the first and the second flow paths, and the 
specific gas is absorbed and released by changing the 
temperature of the gas absorption/releasing material in 
accordance with the rotating position of the rotating body. 

2. A gas separator according to claim 1, wherein the 
rotating body is composed of a plurality of fan-shaped 
hollow blocks arranged in a circumferential direction 
thereof and the gas absorption/ releasing material for 
absorbing and releasing the specific gas from the mixed gas 
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depending on different temperature zones is provided on an 
inner surface of each of the blocks. 

3. a gas separator according to claim 1, wherein the 
rotating body is provided with a hollow static portion at a 
rotational central portion thereof. 

4. a gas separator according to claim 3, wherein said 
static portion is divided into two sections in the 
circumferential direction thereof so as to form 
introduction paths for introducing fluids of different 
temperatures and a plurality of supply paths are formed 
among a plurality of the blocks by disposing sealing 
portions between the static portion and the rotating body 
and between the rotating body and the casing so as to 
divide the supply paths into two sections, and the supply 
paths divided into two sections are communicated with the 
introduction paths divided into two sections so as to form 
the second flow path. 

5. A gas separator according to claim 1, wherein said 
rotating body takes a plurality of rotating positions, the 
mixed gas is fed to said gas absorption/releasing material 
at a first rotating position of the rotating body while the 
specific gas is released from the gas absorption/releasing 
material at a second rotation position of the rotating 
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body, and blocking portions for blocking communication 
between the first rotating position and the second rotating 
position are provided in the casing. 

6. A gas separator according to claim 4, wherein said 
blocks are divided into ones related to an absorption 
reaction of the specific gas and other ones related to a 
releasing reaction of the specific gas and said second flow 
path is divided by blocking portions so that the number of 
blocks related to one of the absorption reaction and the 
releasing reaction which takes a time longer than another 
one thereof is larger than the number of blocks related to 
another one thereof. 

7. A gas separator according to claim 1, wherein 
either one of a honey-comb member and a fin member is 
provided in the first and second flow paths. 

8. A gas separator according to claim 1, wherein said 
casing is provided with a supply port for supplying the 
mixed gas including the specific gas to the first flow path 
in the rotating body and a discharge port for releasing the 
mixed gas after the specific gas is absorbed. 

9 . A gas separator according to claim 1 , wherein said 
casing is provided with a recovery port for recovering the 
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released mixed gas including the specific gas in a high 
concent rat ion . 

10. A gas separator according to claim 1, wherein the 
mixed gas is a gas containing a carbon dioxide while the 
specific gas is a carbon dioxide and the gas absorption/ 
releasing material reacts with the carbon dioxide so as to 
generate a lithium carbonate thereby to absorb the carbon 
dioxide and releases the carbon dioxide by decomposing the 
lithium carbonate. 

11. A gas separator according to claim 1, wherein a 
temperature necessary for performing the absorption 
reaction of the carbon dioxide is approximately 500° C while 
a temperature necessary for performing the release reaction 
of the carbon dioxide is over approximately 700° C. 

12. A gas separator for separating a specific gas from 
a mixed gas, comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 
a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable, 

said rotating body being formed with first and 
second flow paths are independently from each other, said 
first flow path being provided with a gas absorption/ 
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releasing material for absorbing and releasing a specific 
gas from a mixed gas depending on different temperature 
zones, wherein said rotating body takes a plurality of 
rotating positions including first and second rotating 
positions, the mixed gas set to a temperature zone 
necessary for performing an absorption reaction of the 
specific gas is fed at the first rotating position of the 
rotating body while a fluid of a temperature necessary for 
performing a release reaction of the specific gas is fed 
at the second rotating position of the rotating body, a 
heat is transmitted between the first and second flow paths 
and the specific gas is absorbed and released by changing 
the temperature of the gas absorption/releasing material in 
accordance with the rotating positions of the rotating 
body. 

13. A gas separator according to claim 12, wherein 

said rotating body is composed of a plurality of fan-shaped 
hollow blocks arranged in the circumferential direction 
thereof and said rotating body has a central portion 
formed as a hollow static portion, from which a fluid of a 
temperature necessary for performing a release reaction of 
the specific gas is introduced, and supply paths are formed 
between the blocks so as to be communicated with the 
static portion thereby to form the second flow path. 
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14. A gas separator according to claim 12, wherein the 
mixed gas is a gas containing a carbon dioxide while the 
specific gas is a carbon dioxide and the gas absorption/ 
releasing material reacts with the carbon dioxide so as to 
generate a lithium carbonate thereby to absorb the carbon 
dioxide and releases the carbon dioxide by decomposing the 
lithium carbonate. 

15. A gas separator according to claim 12, wherein a 
temperature necessary for performing the absorption 
reaction of the carbon dioxide is approximately 500° C while 
a temperature necessary for performing the release reaction 
of the carbon dioxide is over approximately 700° C. 

16. A gas separator for separating a specific gas from 
a mixed gas, comprising: 

an outer casing; 

a rotating body disposed inside the casing; and 
a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable, 

said rotating body being provided with a gas 
absorption/releasing material for absorbing and releasing a 
specific gas depending on different temperature zones, 
wherein a flow path for feeding a fluid for changing the 
temperature of the gas absorption/ releasing material 
depending on a rotating position of the rotating body is 
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provided so as to absorb and release a specific gas based 
on a rotating position of the rotating body. 

17. A gas separator according to claim 16, wherein the 
mixed gas is a gas containing a carbon dioxide while the 
specific gas is a carbon dioxide and the gas absorption/ 
releasing material reacts with the carbon dioxide so as to 
generate a lithium carbonate thereby to absorb the carbon 
dioxide and releases the carbon dioxide by decomposing the 
lithium carbonate. 

18. A gas separator according to claim 16, wherein a 
temperature necessary for performing the absorption 
reaction of the carbon dioxide is approximately 500° C while 
a temperature necessary for performing the release reaction 
of the carbon dioxide is over approximately 700° C. 

19. A gas separator for separating a specific gas from 
a mixed gas, comprising: 

an outer casing; 

a rotating body disposed inside the casing, said 
rotating body being composed of a plurality of fan-shaped 
blocks arranged in a circumferential direction thereof; 

a drive means mounted to the casing and adapted to 
drive the rotating body to be rot at able in a predetermined 
direction; 
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a gas absorption/releasing material provided to the 
blocks and adapted to absorb and release a specific gas 
from a mixed gas depending on different temperature zones; 
and 

a hollow static portion disposed at a central 
portion of the rotating body and having an inner hollow 
portion which is divided by a separation plate thereby to 
form two introducing paths through which temperature 
adjusting fluids having different temperatures pass, 

said rotating body being formed with first and 
second flow paths formed independently from each other, 
said first flow path being provided with the gas 
absorption/releasing material, and wherein fluids of 
different temperatures depending on a rotating position of 
the rotating body are fed through said second flow path so 
that a heat is transmitted between the first and the second 
flow paths. 

20. A gas separator for separating a specific gas from 

a mixed gas comprising: 
an outer casing; 

a rotating body disposed inside the casing; 

a drive means mounted to the casing and adapted to 
drive the rotating body to be rotatable in a predetermined 
direction; 

a gas absorption/ releasing means provided on an 
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inner surface of said rotating body and adapted to absorb 
and release a specific gas depending on different 
temperature zones; and 

a flow path means formed inside the rotating body 
for feeding a fluid thereinto, said flow path means being 
divided into a plurality of flow path sections by blocking 
portions so as to absorb and release the specific gas 
depending on a rotating position of the rotating body in 
accordance with a temperature of the fluid flowing the 
respective flow path sections. 
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ABSTRACT OF THE DISCLOSURE 

A gas separator for separating a specific gas from 
a mixed gas comprises an outer casing, a rotating body 
disposed inside the casing, the rotating body being 
composed of a plurality of fan-shaped blocks arranged in a 
circumferential direction thereof and a drive member 
mounted to the casing and adapted to drive the rotating 
body to be rotatable in a predetermined direction. A gas 
absorption/releasing material is applied to inner surfaces 
of the blocks and adapted to absorb and release a specific 
gas from a mixed gas depending on different temperature 
zones, and the central portion of the rotating body is 
formed as a hollow static portion, which is divided by a 
separation plate thereby to form two introducing paths 
through which temperature adjusting fluids having different 
temperatures pass. The rotating body is formed with first 
and second flow paths formed independently from each other, 
said first flow path being provided with the gas 
absorption/ releasing material, and fluids of different 
temperatures depending on a rotating position of the 
rotating body are fed through said second flow path so that 
a heat is transmitted between the first and the second flow 
paths . 
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